Phospholipids have been used to prepare liposomes. The use of phospholipids to stabilize 11 nanoemulsions may cause spontaneous formation of liposomes. The main objective of this study is to 12 develop a method to prepare phospholipid stabilized nanoemulsions in small scale (< 1 mL) and to 13 minimize the formation of liposomes. 14 A combination of hand extrusion and detergent removal methods was used in this study. Extrusion 15 through polycarbonate membranes was performed in two steps, firstly using membranes of 400 nm 16 followed by 200 nm membranes as the second step. Sodium cholate was used as a detergent to 17 solubilize the formed liposomes which was later removed via dialysis. Nanoemulsions were characterized 18 by measuring their particle size, polydispersity index and zeta-potential using Photon Correlation
Introduction
Parenteral emulsions provide a number of potential advantages as drug delivery vehicle, such as bath and was termed as crude emulsion. The theoretical concentration of phospholipid was maintained at 
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Removal of sodium cholate by dialysis 145 After extrusion, the detergent was removed via dialysis through a very high permeability membrane (10 146 kDa cutoff). The nanoemulsion was dialyzed against a detergent free medium (glycerol, 2.5 % w/w) using 147 an in-house built dialyzer ( Fig 1) and a commercial dialyzer (Slide-A-Lyzer ® ).
148

Dialysis using in-house built dialyzer 149
The dialyzer was developed at an institute of Albert Ludwig University of Freiburg, Germany. The 150 membrane (very high permeability 10 kDA cutoff membrane, Dianorm GmbH, Munich, Germany) was 151 equilibrated with the dialysis fluid (glycerol, 2.5 % w/w) for at least 30 min prior to use and fixed in 152 between the two compartments of a dialysis cell (4.9 cm 2 cavity area) and the dialysis was performed as 153 described elsewhere [26] . Briefly, a specified volume of nanoemulsion was placed in one compartment 154 and the dialysis fluid was allowed to flow continuously through the other compartment. Both the 
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The PDI value between 0.04 and 0.08 is defined to be extremely highly mono-disperse [28] . Therefore,
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the resulting nanoemulsion could also be considered as extremely mono-disperse nanoemulsions. 
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The zeta-potential of the emulsions during the various extrusion steps was found to be between -20 and 278 -25 mV ( Table 2 ). According to Hippalgaonkar and group, the obtained nanoemulsions are not 
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Similarly, an increase in sodium cholate concentration did not increase the zeta-potential of 298 nanoemulsions ( Table 3 ).The zeta-potential was found to be in the range of -45 mV to -48 mV when 299 sodium cholate was used at different concentrations (Table 3) which is an increment of about -20 mV 
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The concentration of sodium cholate was maintained at 30 mM. It was observed that the nanoemulsions 313 before and after the dialysis were similar in size and homogeneity in both dialyzers. But the zeta-potential 314 after dialysis using the Slide-A-Lyzer ® was found to be slightly lower than the in-house built dialyzer.
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However, the nanoemulsions were stable with zeta-potential above -30 mV in both the cases. These 316 findings showed that the two dialyzers showed similar performance and are easily replaceable as per the 317 convenience and availability.
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Sodium cholate removal efficiency 
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Extrusion cycles: 51x400 nm and 153x200 nm. Dialyzer: in-house dialyzer.
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It was surprisingly observed that very few nanoemulsion droplets (dark circular structures) and many 359 liposomes (transparent circular structures) were present when sodium cholate was not used in the 360 preparation of nanoemulsions ( Fig 4A) . In cryo-TEM images, liposomes appeared as transparent circular 
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The cryo-TEM picture of nanoemulsion before ( Fig 4E) and after dialysis ( Fig 4C) seem to be similar 385 indicating no influence of dialysis on the size of nanoemulsion and the results were also supported by 386 Table 3 and Table 4 . Additionally, Fig 4C and Fig 4F do not seem to differ much which means that the 387 nanoemulsion was stable for as long as 23 weeks when stored under refrigeration.
388
Determination of phospholipid content 389
Phospholipid content of nanoemulsions prepared using 30 mM sodium cholate was quantified before and 390 after dialysis by means of phosphorous assay. With 1.2 % (w/w) of phospholipid (E80 ® ), the initial 391 concentration was theoretically calculated to be 15.75 mM. After phosphorous assay, the phospholipid 392 content was found to differ slightly (Table 5 ). 
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